The image segmentation is the basis of recognition and classification in digital image field. Choosing appropriate segmentation methods and software is necessary. The object-oriented software, eCognition and ENVI, and the software of EDISON based on Mean Shift algorithm, any of which can be used to segment image. This research segmented the pretreated UAV high-resolution sensing image by these software and compared the segmentation results. The result shows: The segmentation results effect of the same type of ground objects with complex texture by eCognition is superior to that of ENVI and EDISON. The segmentation effect of the same type of ground objects with similar spectral character by ENVI and EDISON is superior to that of eCognition.
Introduction
We can get the information of the geometric construction, texture features, spatial arrangement and others on the physical objects from the UAV high-resolution remote sensing image segmentation. It has incomparable advantages compared with the traditional image. But image interpretation is one of the research hotspots and difficulties. High resolution remote sensing image interpretation consists of segmentation and classification. Segmentation is the basis of classification; classification accuracy is directly related to quality of the segmentation. Thus, choosing appropriate segmentation method has become the key of the high-resolution remote sensing image interpretation [1] . This article compared the segmentation results of high-resolution remote sensing image via eCognition, ENVI and EDISON. And analyze the cause of the segmentation results. Then, provide some references to choose suitable software for user when performing image segmentation and improvements of segmentation algorithm.
eCognition Based on Multi-scale Segmentation
eCognition is one of the object-oriented image classification software developed by German Denfiniens Imaging Company. It interpret image according to the spectrum, texture, space position and the other information of image. The smallest unit of the image is not a single pixel, but one object. eCognition using bottom-up approaches of image segmentation. eCognition provides chessboard segmentation algorithm, quadtree-based segmentation algorithm, spectral difference segmentation algorithm, multiresolution segmentation and other algorithms.
Plentiful of experiments demonstrate that the multi-scale segmentation can achieve better segmentation effect. So, this paper also took the multi-scale segmentation for test.
We can adjust the parameter of Image Layer weights to set the weights of bands. The UAV high-resolution sensing image contains three bands information. In this paper, we set the weights of bands as 1:1:1.
The algorithm of multi-scale segmentation merges small region according to the minimum heterogeneity. We can adjust the object largest standard deviation by setting scale parameter so as to achieve the smallest heterogeneity of segmentation objects [4] . The bigger parameter value we set, the size of the image objects will become smaller. The smaller parameter value we set, the size of the image objects will become bigger.
The total heterogeneity consists of the spectral and shape standards. The sum of the weights (color and shape) is 1. The shape heterogeneity standard consists of smoothness and compactness standard. The sum of the weights (smoothness and compactness) is 1.
The method calculated the total heterogeneity (f) using by spectrum heterogeneity (h color ) and shape heterogeneity (h shape ). The formula is shown in (1) [5] :
In formula (1), w represents the weighted value and its value range is from 0 to 1. The weighted value of color plus the weighted value of shape is 1. The weighted value of shape refers to (1-w) .
We need to adjust the parameter repeatedly in order to get better segmentation effect. In most cases, in order to create valuable objects, color standard is more important. But at the same time, shape standard is also useful; some level of shape consistency will promote the segmentation effect. It will result effective segmentation achievement especially in the image of complex texture. We have to adjust the segmentation parameter repeatedly according to the situation.
EDISON Based on MeanShift Algorithm
EDISON is an image segmentation software integrated edge detection and Mean Shift algorithm, developed by the American Rutgers University Robust Image Understanding laboratory. EDISON provides a versatile graphic interface to perform any of the three basic low-level vision operations: discontinuity preserving filtering, segmentation, edge detection; both separately and synergistically [6] .
Mean Shift algorithm is the core of ENDION. It was put forward by Fukunage in the paper of probability density of gradient function in 1975 [7] . And then, Mean Shift algorithm was kept on improvement and expanded constantly; eventually it be applied to the image smoothing and segmentation.
Mean Shift algorithm is the method of statistical clustering. First, it converts image pixels into feature space sampling points for image segmentation. And then cluster sampling points via the Mean Shift algorithm. Cluster space of the feature corresponding to the segmentation [8] . An image can be seen as a matrix, we need to define the probability density. We defined that if the color of pixel x is closer to that of xi, the probability density is higher. The nearer position between x and xi, the probability is higher. In this way, we get the total probability density shown as formula (2) 
In formula (2) 
FX Module of ENVI
FX (Feature Extraction) module is the tool used for object-oriented classification in ENVI. Segmentation process includes segmentation and merging. FX module segments image through the algorithm based on edge detection or brightness. The segmentation algorithm based on edge detection will segment image according to the brightness, texture and color characteristics of the image. The algorithm has the advantage of fast computation. It can create lots of segmentation results just set a parameter [10] . We can get better segmentation results combines the merge algorithms. The algorithm based on brightness is suitable to segment the image with tiny gradient change. This algorithm can achieve good results without merge algorithm.
FX module merges small segmentation objects through the algorithm of Lambda-Schedule and Fast Lambda. The algorithm iterates constantly to merges nearby objects based on of spectral and spatial information [11] . Usually, the process is: segmenting image first and then merge the object. This paper adopted the segmentation algorithm based on the edge detection and the merging algorithm based on Full Lambda-Schedule. 
Results and Analysis
Adjust the parameter repeatedly for the segmentation of the extracted UAV high resolution sensing image. We get the best parameter combination, as the table 1. The segmentation results as Fig.1. 1) It shows that the tree and arable land get complete segmentation by eCognition (A1, C1 (Fig. a) ; A4, C4 (Fig. d) ). But it can't work effectively by ENVI and EDISON (A2-A3, C2-C3 (Fig. b-c) ; A5-A6, C5-C6 ( Fig. e-f) ). That is to say, eCognition work better in segmenting image with complex texture than that of ENVI and EDISON. The main reason is that, eCognition makes a comprehensive analysis of the ground object characteristics of spectrum, shape, texture and others for image segmentation. At the same time, it adjusts the weights of different influence factors. And then, eCognition is easier to get complete and practical objects than that of ENVI and EDISON in the image segmentation with complex texture.
ENVI is short of the adjustment of the effect factors weight. EDISON analysis spectral factors only.
2) It shows that arable land and road get complete segmentation by ENVI and EDISON (B2-B3 (Fig. b-c) ; B5-B6 ( Fig. e-f) ). But it can't work effectively by eCognition (B1 (Fig. a) ; B4 (Fig. d) ). That is to say, ENVI and EDIOSN work better in segmenting image with similar spectral characteristic than that of eCognition. The main reason is that, the shape characteristic be used to segment image for eCognition interfere with the analysis of the segmentation image with similar spectral characteristic.
3) It segments many small objects by ENVI (D2 (Fig. b) ; D5 (Fig. e) ). It is easier to segment image with complex texture and spectral characteristic to lots of small objects than that of eCognition and EDISON (D1-D3 (Fig. a-c) ; D4-D6 ( Fig. d-f) ), which destroys the integrity of the ground feature. It mainly related to the technological process: segmentation firstly, and then merge the small objects. We have to segment image with over-segmentation in order to merge objects effectively.
Conclusions and Suggestions
The segmentation effect of the same type of ground objects with complex texture by eCognition is superior to that of ENVI and EDISON. When we segment image with complex texture, we'd better give priority to eCognition, and then we will get practical objects.
The segmentation effect of the same type of ground objects with similar spectral character by ENVI and EDISON is superior to that of eCognition. When we segment image with similar spectral character such as cultivated land, water and other classes; we'd better give priority to ENVI and EDISON, and then the segmentation objects will be more practical.
Though we can segment UAV high-resolution remote sensing image by eCognition, ENVI and EDISON, there are some problems more or less. Thus, some suggestion is put forward for the software. Firstly, eCognition can integrate the algorithm based on edge detection and Mean Shift into the segmentation of image with similar texture and color characteristics.
Secondly, ENVI is sensitive to noise. That means we can't just set only one level of merge parameter, but use different level of merge parameter according to the result of segmentation.
Thirdly, EDISON is poor in the segmenting image with complex texture for just calculation of spectrum character. So, we will get better segmentation results if we add the calculation of texture, shape and other characters to segment image in EDISON.
In this paper, we need to adjust various parameters to achieve better segmentation results repeatedly. This process takes time and energy. At the same time, the evaluation of segmentation results include a great deal of subjective factors. How to find the method to achieve parameters adaptive adjusting and quantitative evaluation result is the next research contents.
